Deficiency of CIZ, a nucleocytoplasmic shuttling protein, prevents unloading-induced bone loss through the enhancement of osteoblastic bone formation in vivo.
Disuse osteoporosis is a major cause to increase the risk of fractures in bed-ridden patients whose numbers are increasing in our modern society. However, the mechanisms underlying the sensing of mechanical stress in bone are largely unknown. CIZ localizes at cell adhesion plaque and transfers into nuclear compartments and activates promoters of the genes encoding enzymes, which degrade matrix proteins to link signals from the cell adhesion site to nuclear events. We examined whether this nucleocytoplasmic shuttling protein would be involved in mediation of mechanical stress signaling. Unloading based on tail suspension reduced bone volume in wild-type mice. In contrast, CIZ-deficient mice revealed suppression in such reduction of bone mass due to unloading. Histomorphometric analysis revealed that unloading suppressed the levels of osteoblastic bone formation parameters, and such suppression of bone formation parameters was blocked by CIZ-deficiency. Osteoclastic bone resorption parameters were similar regardless of CIZ-deficiency after 2-week unloading. Mineralized nodule formation in the cultures of bone marrow cells obtained from the bone of mice subjected to unloading was suppressed in wild-type mice. CIZ deficiency blocked such reduction in nodule formation induced by unloading. These data indicated that nucleocytoplasmic shuttling protein, CIZ, plays a pivotal role in the response of bone mass in unloading condition.